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Evaluation of mandibular range of 
motion in Brazilian children and its 
correlation to age, height, weight, and 
gender
Abstract: This study aimed to measure the active mandibular range of 
motion (ROM) (mouth opening: MO; right and left lateral movements: 
RL and LL; protrusion: P) in Brazilian children of both genders and of 
various ages, weights, and heights, and to establish correlations among 
such variables. Study subjects (n = 303) were healthy boys and girls, with 
ages ranging between 6 and 14 years, who were regular students of a pub-
lic school in the state of São Paulo. Analysis of variance and intra-class 
correlation coefficients were considered significant for p < 0.05. Weak 
significant correlations were observed between mandibular ROM and 
age, height, and weight. No statistically significant differences (p > 0.05) 
were observed regarding mandibular ROM between gender groups. 
Mean mandibular ROM values showed significant increases (p < 0.05) 
in relation to age, height, and weight, except for RL (p > 0.05), in the 
studied age range. Significantly smaller (p < 0.05) mean mandibular 
ROM values were observed for the intervals of 6 and 7 years of age, 1.15-
1.35 m, and 17.30-26.50 kg, in relation to the other ranges. Nonetheless, 
no differences were observed among mean mandibular ROM values in 
the ranges 8 to 12-14 years, 1.36-1.75 m, and 47-85 kg. Thus, it is sug-
gested that weight, height, and age variables be considered when obtain-
ing mandibular ROM values, particularly in children aged 6 to 7 years, 
measuring 1.15-1.35 m, and weighing between 17.3-46.5 kg. 
Descriptors: Temporomandibular joint; Range of motion, articular; 
Movement.
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Introduction
Temporomandibular joint (TMJ) range of mo-
tion (ROM) assessment is a simple and objective 
method used to perform a functional evaluation 
of the masticatory system.1,2 Reduced or excessive 
mandibular mobility may be one of the signs of 
temporomandibular disorder (TMD), which may 
also be associated with traumas, neuromuscular 
disorders, odontogenic infections, and development 
abnormality.3-10 Thus, mandibular ROM measure-
ment becomes a useful parameter in diagnosis and 
treatment planning, and is therefore recommended 
in clinical exams of patients with TMD signs and 
symptoms.4,11
Mandibular ROM values are influenced by nu-
merous factors, including joint and muscle struc-
ture conditions, ethnicity, age, weight, gender, and 
height.1,4,7,12-15 Hence, it is essential to establish a 
population’s mandibular ROM in order to ob-
tain appropriate and reliable diagnosis regarding 
movement limitation.4 Agerberg16 (1974) proposed 
cuttoff values of 40 mm for mouth opening, and 
5 mm for protrusive and lateral horizontal move-
ments. The author also suggested using different 
limits of mouth opening for men, women, and 
children (42 mm, 38 mm, and 35 mm, respective-
ly).16,17 Landtwing12 (1978) and Vanderas10 (1992) 
have also stated that it is important to take into 
consideration the age and height of subjects when 
evaluating mandibular ROM. Boozer et al.1 (1984) 
studied, with the use of a millimeter ruler, the in-
fluence of age and gender on the mouth opening 
range of 2,273 North-Americans aged between 11 
and 70 years. The authors observed that mouth 
opening values reduced with age and tended to 
be higher for men. Similar results have been pre-
sented in other studies.4,11,18 Sheppard, Sheppard15
(1965), in a similar but broader study involving 
North-American subjects, aged between 11 and 15 
years, stated that the highest mouth opening val-
ues were found within the age range of 11 and 15 
years, with a progressive increase in measurement 
for children aged between 3 and 15 years. Other 
authors have evaluated maximum mandible move-
ment in specific populations: Agerberg17 (1974), in 
Scandinavian children aged 1 to 2 and 5 to 6 years; 
Rothenberg9 (1991), in North-American individu-
als aged 4 to 14 years; and Vanderas10 (1992), in 
Greek children aged 6 to 10 years. They found that 
the mouth opening range increased with age. How-
ever, no significant correlation was confirmed be-
tween range and the child’s gender, the opposite of 
that stated for adults.7,16,19
The data presented above demonstrates the im-
portance of mandibular movement measurement in 
the evaluation of the functional status of the mas-
ticatory system and associated structures. Factors 
which may influence mandibular ROM values must 
be taken into consideration, such as age, gender, and 
height of the individual. Nevertheless, no studies 
that evaluate such correlations in Brazilian children 
were found. Thus, the objective of this research was 
to study mandibular ROM values in Brazilian chil-
dren (boys and girls) of various ages, weights, and 
heights, and establish correlations among these vari-
ables and mandibular ROM values.
Material and Methods
The subjects of this study are 303 children 
(1.37 r 0.11 m; 33.7 r 10.9 kg) from a public school 
in the city of Ribeirão Preto, São Paulo State, Bra-
zil. The children were 6 to 14 years old, of which 
161 were girls (9.0 r 1.6 years) and 142 were boys 
(8.8 r 1.6 years). 
Inclusion criteria were: no history of trauma 
on the face, having all incisors, being able to un-
derstand and perform mandibular movements as 
instructed, and having good health. Children were 
excluded from the study if they were in orthodon-
tic treatment, if they had any pain or restriction in 
mandible movement, and any systemic disease, such 
as juvenile rheumatoid arthritis. This study was ap-
proved by the Research Ethics Committee, School 
of Medicine of Ribeirão Preto, University of São 
Paulo.
Weights and heights were obtained using an an-
thropometric scale (Filizola, São Paulo, SP, Brazil), 
with precision of 100 g. Measurements of maximum 
active mandibular ROM were made by the same 
trained rater, using a calibrated boley gauge (Mitu-
toyo, Suzano, SP, Brazil). Mouth opening (MO), 
right (RL) and left (LL) lateral movements, and pro-
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trusion (P) were recorded in millimeters (mm), in 3 
consecutive repetitions, at random, and following 
the Research Diagnostic Criteria for Temporoman-
dibular Disorders (RDC/TMD).19
Mean mandibular ROM values were analyzed 
according to age, height, and weight ranges, which 
were arbitrarily determined for statistical ends. 
Hence, the sample was divided into 7 age groups 
with a one year variation (6, 7, 8, 9, 10, 11, and 
12-14 years), 5 height groups with a variation of 
approximately 10 cm (1.15 to 1.25 m; 1.26 to 
1.35 m; 1.36 to 1.45 m; 1.46 to 1.55 m; 1.56 to 
1.75 m), and 5 weight groups with a variation of 
approximately 10 kg (17.30 to 26.50 kg; 27 to 
36.50 kg; 37 to 46.50 kg; 47 to 56.50 kg and 57 
to 85 kg). Children who were 12, 13, and 14 years 
old were put in the same group due to the small 
number of participants in this age range (n = 9, 
n = 2, and n = 1, respectively). Analysis of variance 
(ANOVA) (p < 0.05) was used to evaluate the dif-
ferences among the 3 repeated measures of man-
dibular ROM values in the different age, weight, 
gender, and height groups. Differences in gender 
groups were compared using Student’s t-test for in-
dependent samples (p < 0.05).
Mandibular ROM values were correlated with 
weight, height, and age data using Pearson’s Cor-
relation test (p < 0.05), or Pearson’s r. Correlation 
levels were classified as poor for r < 0.3, weak for 
0.3 < r < 0.5, moderate for 0.6 < r < 0.8, and excel-
lent for r < 0.8.20
Results
Weak statistically significant correlations 
(0.3 < r < 0.5) were found between the variables 
age, height, and weight, and all the evaluated ROM 
(Table 1).
Girls showed mean MO values of 
43.47 r 5.99 mm and boys, of 43.96 r 5.60 mm 
(Student’s t test, p = 0.47). For RL and LL move-
ments, respectively, the mean values observed 
were 8.31 r 2.07 mm and 8.14 r 2.08 mm for 
girls, and 8.42 r 1.89 mm and 8.27 r 1.84 mm for 
boys (Student’s t test, p = 0.62 and 0.59, respec-
tively). The values observed for P movement were 
7.01 r 2.55 mm for girls, and 7.16 r 2.39 mm for 
boys (Student’s t test, p = 0.58). 
No differences were found in terms of gender and 
mandibular ROM values in the evaluated children. 
They were, therefore, placed in the same group. As 
for age range and mean MO values, no significant 
differences were found between ages 6 and 7. None-
theless, there was a significant difference (p < 0.05) 
in relation to the other ages, with a significant in-
crease (p < 0.05) at 8 years and maintenance of the 
mean MO values in subsequent ages. No differences 
were observed among the ages considered in the 
present study and mean RL values. The same was 
observed for mean LL values, which varied slightly, 
except between ages 7 and 10, which presented sta-
tistically significant values (p < 0.05). As for mean 
P values, a significant increase (p < 0.05) was ob-
served for the mean values in 10 and 12-14 year-old 
children when compared to ROM values of 7 year-
olds (Table 2). 
In regard to the height range and mean MO 
values, the latter showed a significant increase 
(p < 0.05) with height, except for the ranges 1.36-
1.45 m and 1.56-1.75 m. Similar results were found 
for mean values of RL and P. As for mean LL val-
ues, there was a significant increase in relation to 
the increase in height ranges, with non-significant 
increases (p > 0.05) only for heights within the range 
1.46 to 1.55 m (Table 3).
Analysis of mean mandibular ROM values in 
relation to weight showed a significant increase in 
MO values (p < 0.05) for weights within the range 
17.30 to 46.50 kg, which remained unchanged in 
the following weight ranges. The same behavior 
was observed for mean RL, LL, and P values (Ta-
ble 4).
Table 1 - Pearson’s r values obtained from the correlations 
between mean ROM and the variables age, weight, and 
height. (n = 303).
Variable MO RL LL P
Age (years) 0.32* 0.32* 0.33* 0.32*
Height (m) 0.41* 0.41* 0.41* 0.41*
Weight (kg) 0.36* 0.35* 0.35* 0.36*
MO: mouth opening; RL and LL: right and left lateral movements; P: 
protrusion. *Pearson’s r and p < 0.05.
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Discussion
The objective of this research was to study man-
dibular ROM values in Brazilian children, boys and 
girls, of various ages, weights, and heights, and es-
tablish correlations between these variables and 
mandibular ROM values.
No statistically significant differences were ob-
served regarding the mandibular ROM of the gen-
der groups. The present study’s findings agree with 
those of Rothenberg9 (1991), Vanderas10 (1992), and 
Agerberg17 (1974), who also did not find any differ-
ences between ROM values in relation to children’s 
gender. Hence, it is suggested that the influence that 
gender has on ROM in adults is not observed in chil-
dren, perhaps due to the fact that they do not have 
the sexual maturity of adults.
Mean maximum mandibular ROM values, taking 
into consideration all the children evaluated in this 
Table 2 - Mean values and standard deviations of mandibular ROM (mm) according to the studied age ranges and the com-
plete sample (n = 303).
Age (years) MO RL LL P
6 (n = 18) 39.44 r 4.42 8.05 r 2.02 7.77 r 1.65 7.11 r 2.65
7 (n = 51) 40.10 r 5.81* 7.90 r 1.82 7.41 r 2.13* 6.12 r 2.22*
8 (n = 57) 43.56 r 5.19* 8.57 r 1.92 8.23 r 1.71 7.00 r 2.69
9 (n = 54) 45.16 r 5.41 8.68 r 1.93 8.33 r 2.14 7.16 r 2.34
10 (n = 64) 44.97 r 5.71 8.55 r 2.16 8.64 r 1.91* 7.75 r 2.30*
11 (n = 47) 45.86 r 5.96 8.10 r 2.03 8.36 r 1.93 7.24 r 2.18
12-14 (n = 12) 44.22 r 4.44 8.39 r 1.88 8.33 r 1.84 8.48 r 2.00*
Total (n = 303) 43.70 r 5.81 8.20 r 1.97 8.36 r 1.99 7.10 r 2.44
MO: mouth opening; RL and LL: right and left lateral movements; P: protrusion; *p < 0.05 in ANOVA.
Table 3 - Mean values and standard deviations of mandibular ROM (mm) according to the studied height ranges.
Height (m) MO RL LL P
1.15-1.25 (n = 49) 39.59 r 5.21* 6.88 r 1.90* 6.72 r 2.07* 5.26 r 2.29*
1.26-1.35 (n = 80) 42.27 r 5.03* 7.91 r 1.70* 7.74 r 1.72* 6.49 r 2.12*
1.36-1.45 (n = 103) 44.52 r 5.43 8.68 r 1.89  8.53 r 1.80* 7.46 r 2.31
1.46-1.55 (n = 55) 46.44 r 5.49* 9.27 r 1.77* 9.11 r 1.67 8.23 r 2.28*
1.56-1.75 (n = 16) 48.74 r 4.93 9.94 r 1.49 9.74 r 1.49* 9.15 r 2.12
MO: mouth opening; RL and LL: right and left lateral movements; P: protrusion; *p < 0.05 in ANOVA.
Table 4 - Mean values and standard deviations of mandibular ROM (mm) according to the studied weight ranges.
Weight (kg) MO RL LL P
17.30-26.50 (n = 90) 40.69 r 5.00* 7.32 r 1.80* 7.16 r 1.88* 5.77 r 2.15*
27-36.50 (n = 120) 43.71 r 5.47* 8.40 r 1.90* 8.25 r 1.85* 7.13 r 2.32*
37-46.50 (n = 52) 46.79 r 5.47* 9.41 r 1.77* 9.23 r 1.71* 8.38 r 2.36*
47-56.50 (n = 26) 46.20 r 5.21 9.16 r 1.69 8.97 r 1.63 8.09 r 2.28
57-85 (n = 15) 46.57 r 6.31 9.22 r 2.05 9.07 r 1.97 8.24 r 2.54
MO: mouth opening; RL and LL: right and left lateral movements; P: protrusion; *p < 0.05 in ANOVA.
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study, were 43.70 r 5.81 mm for MO, 8.20 r 1.97 mm 
for RL, 8.36 r 1.99 mm for LL, and 7.10 r 2.44 mm 
for P. Similar values have been reported in previous 
studies of non-Brazilian children.10,17,21,22
In the present study, weak and positive statisti-
cally significant correlations were observed between 
the variables age, height, and weight, and all the 
evaluated ROM. A significant increase in mean MO 
values was found for ages 6 and 7 in relation to the 
other ranges, which remained unchanged in sub-
sequent age ranges. A significant increase was also 
observed in mean MO values for the weight range 
from 17.30 to 46.50 kg, which remained constant 
in subsequent weight ranges. As for height, an in-
crease was observed for each range. Thus, the pres-
ent study’s results suggest that small height ranges, 
of approximately 10 cm, can be considered as a 
better predictor of MO normality values. As for 
age and weight, however, results suggest that due 
to the small variation in mean MO values, some 
of the ranges considered in the present study may 
be grouped together. Therefore, although children 
aged less than 6 years were not evaluated, the pres-
ent study suggests that single groups may be consid-
ered with ages up to 7 years, from 8 to 14 years, and 
weighting 47.0 kg or more. Future studies should be 
performed to confirm this suggestion.
Rothenberg9 (1991) also observed, in subjects 
with ages between 4 and 14 years old, a positive 
correlation between MO values and age, as well as 
in relation to weight and height, with a mean MO 
value of 43.99 r 5.78 mm. Similar results were ob-
tained by Landtwing12 (1978) and Henrikson et al.23
(2000). Rothenberg9 (1991) and Fukui et al.3 (2002) 
also suggest there is a correlation between facial 
morphology, which varies according to age, gender, 
and ethnicity,24-28 and mandibular movements. Such 
relation had previously been confirmed by Ingervall2
(1971), who suggests that approximately 25 to 40% 
of interindividual variations in mandibular ROM 
may be due to variations in facial morphology.
Regarding the influences of the studied variables 
on the values of RL and LL, it was observed that 
age had a smaller influence than height and weight. 
As for P, all the studied variables appeared to cause 
changes in mean values. For height ranges below 
1.45 m, there were gradual increases in mean values 
of RL, LL, and P, which did not remain constant in 
higher height ranges. Weight also seems to have an 
important role, particularly in weight ranges below 
46.5 kg, which showed a gradual increase in RL, LL, 
and P values. Studies that evaluate mandibular later-
al and protrusive movements in children are scarce 
in the literature. Of the existing studies, only a few 
describe the obtained results. Among such studies 
are those by Rothenberg9 (1991) and Vanderas10
(1992). Both report an increase in those movements 
with age, but they do not present any mean values in 
their studies. As for height, Vanderas10 (1992) only 
states there was a positive correlation between that 
variable and mandibular movements, but does not 
describe the behavior.
Thus, considering the correlation observed in 
the present study and the significant increase in 
the mandibular ROM mean values among the age, 
height and weight ranges, it is suggested that, for 
the determination of normality values specifically 
for clinical practice, such variables should be con-
sidered. To that end, the present study contributes 
with preliminary data.
Conclusion
The present research studied mandibular ROM in 
Brazilian children (boys and girls) with ages between 
6 and 14 years. The findings suggest there is a weak 
correlation between the variables age, weight, and 
height and the degree of mandibular ROM, with sig-
nificant differences between the obtained mean val-
ues. Thus, it is suggested that weight, height, and age 
variables be considered when obtaining mandibular 
ROM values, particularly in children aged 6 to 7 
years, measuring 1.15-1.35 m, and weighing between 
17.3-46.5 kg. Moreover, there is a need for further 
studies to evaluate the influence of facial morphology 
on mandibular ROM in Brazilian children.
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